Effects of the water-holding capability of polyvinyl formal sponges on osteogenic ability in in vivo experiments.
In this study, dextran-coated polyvinyl formal (PVF) sponges with high water-holding capability were developed to increase the osteogenic response in the PVF sponge. The study aimed to estimate the effect of the increased water-holding capability of the sponges on osteogenic capacity at a bone defect site in the rabbit femur epiphysis. Bone formation was evaluated using radiography, microcomputed tomography (CT), and histological analysis at 2, 4, and 6 weeks after implantation. As shown by radiography and micro-CT findings, the dextran-coated PVF sponge without water-holding capability showed little bone formation at all evaluated time points. However, the dextran-coated PVF sponge with high water-holding capability showed increasing bone formation around the implant at 4 and 6 weeks after implantation. Furthermore, as shown by micro-CT quantitative analysis, the grafted PVF sponge with high water-holding capability showed significantly greater values for percentage of bone volume per total volume and mean bone mineral density compared with the grafted PVF sponge without water-holding capability at 4 and 6 weeks after implantation. These results suggest that the dextran-coated PVF sponge with high water-holding capability promoted osteogenesis in vivo. The PVF sponge might be a new biomaterial to be used as a fill material for bone defects.